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Abstract: Malignant hyperthermia (MH) is a clinical response in a patient who is sensitive to inhaled
anesthesia drug, which can lead to sudden death. There have been a number of studies, which show
that malignant hyperthermia is strongly related to genetic background of patients, including RYR1,
CACNALS or STAC3 gene polymorphisms. With the development of high technology like next
generation sequencing, scientists have found that from 37% to 86% of MH cases have RYR1
mutations and approximately 1% of those have CACNALS mutations. Therefore, gene analysis
testing is recommended for diagnosing patient with MH medical history or MH patient’s relations.
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Tém tit: Tang than nhiét ac tinh (TTNAT) 1a mét trong nhiing phan tmg hiém gap xay ra ¢ nhing
ngudi nhay cam véi thude giy mé duong ho hép va/hoic thude gian co, ¢6 the dan dén tir vong.

Hién nay, nhiéu nghién clru da chira co mdi lién hé gitra cac bién thé trong mot sb gen lién quan tGi
TTNAT. Cung voi su tién bo ciia cong nghé gidi trinh ty gen, cac nha khoa hoc da cong b ba gen
¢6 lién quan dén TTNAT, ung dung trong tur van chan doan va diéu tri. Cac gen RYR1, CACNAILS
va STAC3 lan lugt dugc giai trinh tw va dua ra cac bién thé c6 lién quan dén TTNAT. Trong do,

khoang 37-86% céc truong hop dugc béo cao mang dot bién trong gen RYR1, khoang 1% mang dot
bién trong gen CACNA1S. Dot bién trong gen STAC3 duogc xac dinh cé lién quan dén bénh nhuoc
co bam sinh. Phan tich cac gen nay dugc cac nha nghién ctru khuyén cdo nén dugc dua vao cong
viéc chin dodn ¢ bénh nhan thudc bat ki dan tdc nao c biéu hién TTNAT, dic biét néu cé béo cao

vé tién sir TTNAT cua gia dinh.

Tir khéa: Phan tng ting than nhiét ac tinh, thubc gy mé duong ho hip, RYR1, CACNALS, STAC3.

1. Giéi thigu

Thudc gdy mé dudong ho hip 1a mot loai
thudc co ban dugc st dung trong gy mé hién
dai, trong gy mé phau thuat va giam dau [1,2].
Céc thudc gy mé duong ho hap halogen duoc
ké dén nhu halothane, enflurane, isoflurane,
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sevoflurane va desflurane. Hau hét cac thudc nay
déu co tac dung manh véi chi sb diéu tri dao dong
tir 2 dén 4, chinh vi vay, viéc st dung chung doi
hoi kién thie vé tinh chét hoa 1y, duoc dong hoc
va tac dung cta ching trén cac hé thong khéc
nhau dé ngan nglra tac dung phu. Céc tac dung
phu c6 thé xay ra trén hé than kinh trung wong,
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hé ho hép, tim mach, tac dong trén co, gly ra
nhiéu hdi ching bénh 1y khac nhau, trong d6 c6
Tang than nhiét ac tinh — mdt tac dung phu rat
hiém gap trén giy mé toan than [1].

Tang than nhiét ac tinh 1a mot r6i loan gen
lién quan dén thude (pharmacogenetic) cua hé co
xuong lién quan dén tang chuyen hoa mét kiém
soét, ¢ thé gay tir vong, xudt hién ¢ nhiing nguoi
nhay cam véi mot s thude gay mé duong h6 hép
va thudc gian co nhat dinh [3,4]. Thudc gy mé
duong ho hip halogen va suxamethonium lam
gidn co gay ra phan ing TTNAT, dan dén ting
tdc d6 chuyén hoa co va hoat dong co bop tao ra
nhiét, tr d6 thiéu oxy mau, nhiém toan chuyen
hoéa, ti€u co van va ting nhiét do co thé nhanh
chong [5]. Phan ing TTNAT hiém xay ra véi ti 18
dao dong tir 1:100000 — 1:250000, tuy nhién, ti
1é méc cac bat thuong vé mat di truyén 1a mot
trong 400 ca thé [4]. Cac nghién ctru da chi ra
rang phan g nay lién quan dén cac bién thé gay
bénh trong gen CACNALS, RYR1 hoac STACS3,
duge xac dinh bang cic xét nghiém di truyén
phan tir v&i cong nghé giai trinh tu gen thé hé
moai [6, 7]. Tur d6 cho phép sang loc nhanh chong
va hidu quéa cac nhom bénh nhan cho céc bién thé
lién quan dén TTNAT dong thoi lam co so cho
chan doan [6].

Khoang 37 — 86% trong tong sb cac truong
hop TTNAT dugc bao co cé lién quan dén dot
bién trong gen RYR1 [8]. Gen thir hai chira cac
bién thé giy bénh lién quan dén TTNAT Ia
CACNAL1S, chiém khoang 1% trudng hop dugc
bao céo [9]. Dot bién trong gen STAC3 dugc xac
dinh c6 lién quan d&én bénh nhuoc co bim sinh
[10]. Hién tai, trong cac gen dap ung lién quan
dén thudc duge bao cdo, hon 200 bién thé RYR1
dugc tim thiy ctng véi phan ing TTNAT, nhung
chi ¢6 35 bién thé RYR1 va 2 bién thé CACNALS
dugc cong nhan 1a di dic diém chuc ning
(www.emhg.org) dé sir dung trong xét nghiém di
truyén chan doan cho TTNAT [7].

Muc dich cua bai viét duge thue hién nham
gitip nguoi doc ¢ cai nhin tong quan vé phan
tng TTNAT gay ra boi thudc gy mé duong hod
hap va/hodc thude gidn co va cac gen dap tng
thudc lién quan.

2. Sinh ly bénh ciia ting than nhiét ac tinh

Co ché bénh sinh trong TTNAT lién quan dén
r6i loan van chuyén Ca?*, dan dén su tang cép
tinh nong d6 Ca? ndi bao co vAn ma nguyén
nhan chinh 14 do chirc ning bat thudong cua cip
kich thich — co co (excitation — contraction)
(EC). Thanh phén thir nhat ctia phuc hop EC la
hé théng dng T, mang cta hé thong 6ng T ¢o
D|hydropyr|d|n Receptor (DHPR) nhay cam vai
su thay d6i dién thé cia mang bao co va dugc ma
hoa boi gen CACNA1S. Cac DHPR c6 ciu tric
gidng v6i kénh Canxi loai L, nhung khong co
chtrc nang nhu kénh Canxi ma hoat dong nhu 1
bd phan nhan cam dién thé. Thanh phan con lai
ctia phirc hop EC 1a mang ludi ndi chét cua té
bao co c6 chira kénh phong thich Canxi ctia vong
ndi bao, chinh 1a cac Ryanodine Receptor
(RyR1) dugc ma hoa bai gen RYR1. Khi dién thé
dong truyén dén bo phan cam dién thé cua éng T
(DHPR) sé& géy ra thay d6i hinh dang ciia DHPR.
Hién tuong nay s& dua dén su thay doi hinh dang
ctia RyR1, Ca® tir vong ndi bao d6 vao bao twong
co van theo sy chénh léch nong d6 [11-13].

Bénh 1y kénh Ca?, tiéu don vi Alpha 1
CACNAS1 14 bo phan nhan cam dién thé tuong
tac voi Rle gay ra kich thich — co co (EC) [9].
Trong giai doan dau ciia TTNAT, su ting phong
thich Ca*" duoc bu trir bang cach ting bit lai
canxi nham duy tri cAn bang noi mdi. Tuy nhién,
mot trong cac co ché cua sy bt lai nay phu thudce
vao ATP. Su suy giam nhanh chéong ATP dan
dén sy gia ting chuyén hoa glucose, ting tiéu thu
oxygen, ting san sinh carbon dioxide lam tang
than nhiét va kich thich tim — ho hip. Khi khong
kiém soat duoc sy phong thich Ca?* thi ndng do
Ca* noi bao ting dan dén sy hoat hoa cac sgi co
va su co co. Su gén két lién tuc actin va myosin
trong co co can sy thoai giang ATP din dén
chuyén hoa ting, nhiét sinh ra cang nhiéu, dan
dén su co co cang ting, ting ly giai co van. Hau
qua cua ly giai co van dan dén ting kali mau gip
trong loan nhip tim, ting myoglobin gap trong
suy than cap [14].
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3. Bi€u hién lam sang, chan doan va dieu tri
tang than nhiét ac tinh

3.1. Biéu hién lam sang Va chan dodn

TTNAT c6 thé xay ra bat cir thoi diém nao
trong qua trinh gdy mé, hodc trong vong 1 gio
hay 1au hon sau khi cham dirt qué trinh giy mé.
Néu succinylcholine dugc sir dung trong qua
trinh gy mé thi cac biéu hién 1am sang dlen ra
nhanh chong hon, nhip tim nhanh, ting nong do
CO; cudi thi thd ra (ETCOy), ting huyét 4p, ting
nhiét d6 rd rét va réi loan nhip tim dién ra trong
vong 5 dén 10 phut.

Ting néng do Ca® nji
bao trong co' vin

Ting chuyén héa
Tang huyét ap
Giam oxy mau
Nhip tim nhanh

Toan chuyén héa
Can kiét ATP

Tang than nhiét

Tiéu co vain
Tang nong d6 CK va
K* trong huyét thanh

Loan nhip tim
Thiéu mau cuc b
Suy than

Hinh 1. Biéu hién 1am sang dac trung cua bénh
TTNAT [3].

Trong hau hét cac truong hop, cac biéu hién
dau tién caa TTNAT thuong xay ra trong phong
md. DAu hiéu ban dau dién hinh thuong 1a ET
CO, tang, nhip tim nhanh, sau d6 huyét ap co
thé tang thudng lién quan dén rbi loan nhip that
gdy ra boi kich thich h¢ thong than kinh giao cam
tur vige tang nong d6 CO2 trong mau, nhiém toan
chuyen hoa. Sau d6, bénh nhan cd biéu hién cing
co, tang truong luc co va nhiét do co thé c6 thé
tang 1-2° cr sau 5 phut. P6i khi & mot s6 bénh
nhan c6 biéu hién suy than (myoglobin niéu) va
d6ng mau ndi mach lan téa [15,16]. Mot sb rdi
loan trén 1am sang pho bién dugc tong két trong
Hinh 1.

Viéc chan doan TTNAT duoc dua trén cac
biéu hién 1am sang hodc cac thir nghiém trong

phong thi nghiém. Nhiing déc trung quan trong
trong chan doan TTNAT 14 sur gia ting khong giai
thich duoc cua néng dé ETCO?2, cung co, nhip
tim nhanh, toan chuyén hoa, tang than nhiét va
tang kali mau. Sy thay di trong thtr tir va thoi
diém xuat hién cac biéu hién 1am cho chan doan
lam sang kho khan hon [4].

Thang diém 1am sang.

Thang diém 1am sang dugc xdy dung boi
Larach va cong su dé hd tro cho chan doan 1am
sang. Cac yéu t6 dugc liét ké trong Bang 1. Mdi
yéu t6 duge cho modt sd diém khac nhau. Tuy
nhién, thang diém thiéu d6 nhay do khong phai
yéu té nao ciing duoc kiém tra trong mdi ca bénh
[4]. Tong cong 50 diém hau nhu chic chan la
TTNAT, tong cong tir 35-49 thi rit co thé la
TTNAT.

Phuong phap chan doan trong phong thi nghiém.

Thi nghiém co rat.

Tiéu chudn vang dé chan doan TTNAT hién
nay la thi nghiém co rat in vitro, dua vao sy co
rut cua cic sQi co trong su xuit hién cua
halothane hodc caffeine. Hai dang cua thi
nghiém nay di dugc phat trién 1a IVCT do Hoi
tang than nhiét ac tinh chau Au (EMHG) va
CHCT do Hbi ting than nhiét ac tinh Bic My
(NAMHG). Theo protocol cia EMHG, mét
nguoi dugce cho la nhay cam véi TTNAT khi ca
két qua cua thi nghiém véi halothane va caffeine
déu dwong tinh. Mot ngudi duge cho 1a khong
nhay cam voi TTNAT khi két qua cua ca 2 thi
nghiém déu 4m tinh. M6t nguoi ciing duoc chan
doan 1a nhay cam v&i TTNAT khi két qua cia 1
trong 2 thi nghiém 1a dwong tinh va duoc biéu thi
la MHS(h) hoac MHS(c). Protocol cia NAMHG
cling twong ty nhung co su khac biét & ndng do
sir dung va mot sb thong sd. Protocol cia EMHG
dat do nhay 99% va do dac hiéu 94%; trong khi
cia NAMHG lan luot 1a 97% va 78%. Do dic
hiéu cua thi nghiém nay c6 thé bi anh hudng bai
céc rdi loan than kinh co khong lién quan dén
TTNAT [4].

IVCT rat dat do, chi duoc thuc hién & cac
trung tm thir nghiém chuyén biét va co thé thu
dugc két qua duong tinh gia hodc 4m tinh gia [4].
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Bang 1. Cac tiéu chi dugc ding trong thang diém 1dm sang cho bénh TTNAT [17].

Qué trinh Biéu hién Diém
1. BJ cliing a. Cung co tong quat (khong c6 rung minh do ha than 15
nhiét, trong hodc ngay sau khi ding thu6c giy mé dang
hit)
b. Co thit Masseter ngay sau khi ding succinylcholine 15
2. Suy nhuogc a. Tang CK > 20,000 IU sau khi dung thuéc mé c6 15
co bap succinylcholine
b. Tang CK > 10,000 IU sau khi dung thuéc mé khong co6 15
succinylcholine
¢. Nudc tiéu mau cola trong giai doan phau thuat 10
d. Myoglobin trong nuée tiéu > 60 pg/L 5
e. Myoglobin huyét thanh > 170 pg/L 5
f. K* trong mau /huyét twong/huyét thanh > 6 mEq/L 3
(khong co6 suy than)
3. Nhiémtoan  a. PETco2> 55 mmHg véi su loc mau bang dudng khi 15
ho hép dugc kiém soat tot
b. Paco2 dong mach > 60 mmHg vé6i su loc mau bang 15
dudng khi duge kiém soat tbt
C. PETco2> 60 mmHg véi sy loc méu bang dudng khi tu 15
phat
d. Paco2ddong mach > 65 mmHg véi su loc mau béng 15
dudng khi tu phat
e. Tang CO, mau bét thuong 15
f. Thé nhanh bat thuong 10
4. Tang than a. Tang than nhiét nhanh bat thuong 15
nhiét b. Tang than nhiét bt thuong > 38.8 °C (101.8 °F) trong 10
giai doan phau thujt
5. Lién quan a. Nhip xoang nhanh bat thuong 3
tim b. Nhip tim nhanh hodc rung tim that 3

Xét nghiém di truyén phan tir.

Giai trinh tw DNA mang dén phwong 4n thay
thé cho IVCT, chi yéu cdu mau mau. Trong khi
giai trinh ty DNA truyén thong ton nhidu thoi

gian va cong sirc, su xuat hién cua giai trinh ty
gen thé hé moi (NGS) cung cip mot cong cu
nhanh, ning suit cao v&i chi phi hiéu qua cho
chan doan va tim kiém céc bién thé [4].

Bang 2. Xét nghiém di truyén phan tir diing trong chan doan TTNAT [3]

Gen Ty 1€ TTNAT dugc quy cho cac Ty 1€ cac bien the gdy bénh duoc phat hién bang
bién thé gdy bénh trong gen phuong phap
Phan tich trinh tu Phan tich su x6a/sao
chép gen dich
CACNALS ~1% ~100% Chua biét
RYR1 50%-60% ~100% 2 ho
STAC3 <1% ~100% Chua biét

Chua biét T&140% Chua c6 dix liéu
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3.2. Piéu tri tang than nhiét dc tinh

Bang 3. Dicu tri nguyén nhan va diéu tri tridu ching trong dot TTNAT cap [6, 18]

Diéu tri nguyén nhan

biéu tri triu chiing

Dimng tac nhan gy TTNAT, ngat két ndi véi
may hoa hoi.

Tang thé tich ho hip mdi phat 2-4 1an véi
oxy 100% & ludng khi cao nhét.

Bit dau st dung dantrolene 2.5 mg/kg.
Tiép tuc gy mé vai thube khong co tac
nhan gay TTNAT.

Tiép tuc st dung dantrolene sau 5 dén 10

phut cho t&i khi trang thai 1am sang 6n dinh.

Thong béo cho bac si phau thuat dé két thuc
phiu thuat cang sém cang tot.

Néu phiu thuat khong thé ding lai, str dung
gay mé dudng tinh mach.

On dinh huyét dong hoc va bat dau liéu
phap chdng loan nhip tim néu can thiét.

Ha nhiét bén trong va bén ngoai.

M¢ rong theo ddi huyét dong, chén dong
mach va tinh mach chi néu can.

Diéu tri toan chuyén hoa, st dung thube loi
tiéu bét budc.

4. Mot s6 gen dap wng lién quan dén thudc giy
tang than nhiét ac tinh

4.1. Gene RYR1

Gen RYR1 1a gen mé hoa thu thé ryanodine —
kénh giai phong Ca?* cua ludi co twong trong co
van. Pay dugc cho 13 gen chinh lién quan dén
TTNAT véi 189 bién thé duoc xac dinh
(www.emhg.org truy cdp lan cudi ngay 31 thang
12 nam 2016) [7, 14]. Gen RYR1 da duoc giai
trinh ty va nhan ban vao nim 1990, gen nay nim
trén nhiém sic thé 19q13.2, chira 106 exon va mi
hoa cho mét protein dai 5038 axit amin [19, 20].
Khoang 34 — 86% trong cac truong hop TTNAT
dugc bao chira cac bién thé gy bénh cta gen nay
[8]. Day 1a mét gen 16n voi nhiéu bién thé co lién
quan den tinh nhay cam voi TTNAT, tuy nhién,
chi mét 6 it trong sb cac bién thé cua RYR1 duoc
chung minh 1a giy bénh. Chinh vi vay, hoi
TTNAT chiu Au (EMHG) da thiét 1ap mot bo
tiéu chi dbi voi cac bién thé di truyén lién quan
dén TTNAT duoc dua vao chan doan di truyén
cho TTNAT. Két qua 1a chi ¢6 34 bién thé duoc
dua vao chan doan trong 189 bién thé duoc bao
cao (www.emhg.org) [8,21,22].

Trong mot nghién ctru cia Miller va cong su
trén 770 gia dinh dugc xac nhén nhay cam vdi
TTNAT tai Anh thong qua danh gia IVCT duong
tinh. Cac mau DNA duoc cung cap tir it nhdt mot
thanh vién trong 697 gia dinh. Cac bién thé RYR1
c6 lién quan dén TTNAT da duoc xac dinh thong

qua giai trinh ty gen thé hé méi trong 25 gia dinh.
Ngoai 31 bién thé trudc do6 da dugc sir dung
trong chan doan TTNAT (www.emhg.org), hon
29 trong 147 bién thé RYR1 c6 kha ning giy
bénh dugc tim thiy trong it nhat mot gia dinh
(Bang 4). Trong d6, 25 bién thé duoc dé xuit st
dung trong chan doan di truyén. T4t ca cac bién
thé nay duoc tim thay o trang thai di hop tir ngoai
trir p.Arg3772Gln [8]. Thém vao do, nghién ctru
ctia Merrit va cong sy da cong bd thém 5 bién thé
khac (p.Arg2336His, p. Arg2355Trp, p.
Glu3014Lys, p.Gly3990Val va p.Val4849lle)
duoc sir dung trong chan doan di truyén xac dinh
nhay cam vdi TTNAT [21]. Trong nghién ctru
maéi cong bd ndm 2019, nhém nha khoa hoc tai
Pai hoc Quéc gia Ha Noi da chi ra vai tro cua da
hinh ¢.7048G>A (p.Ala2350Thr) gen RYR1 trén
mot ca 1am sang tang than nhiét ac tinh sau phau
thuat thay van tim [23].

4.2. Gen CACNA1S

CACNA1S 1a gen thir hai c6 da hinh gay bénh
lién quan dén nhay cam TTNAT. Day la gen nim
trén nhiém sac thé 1q [5], ma hoa tiéu don vi alpha
— 1S (CA/L.1) cua thu thé dyhydropyridine
(DHPR) nam trén hé théng éng T. Tiéu don vi
alpha — 18 tao thanh kénh ion, chtra vi tri lién két
v6i phdi tir va cac mién phén tir tuong tac voi cac
tiéu don vi khac, dong vai tro rt quan trong dbi véi
cam bién dién thé dan dén giai phong Ca?* [7,24].
Khoang 1% cac truong hgp TTNAT duogc bao cao
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céc bien the CACNALS khéc ¢ thé don doc hodc
két hop voi cac gen khac gay anh huong dén can
bang ndi mdi, lién quan dén TTNAT [9].

mang dot bién vé gen CACNALS. Hién tai, sau dot
bien CACNALS c6 y nghia 1am sang lién quan véi
TTNAT da duoc xac dinh (Bang 5). Ngoai ra, con

Bang 4. Cac bién thé RYR1 xuét hién hon 1 1an trong 770 gia dinh nghién ciru & Anh [8].

Thay d6i nucleotide Thay d6i amino acid SO gia dinh Gia tri P
Cc.479A>G p.Glul60Gly 2 <1x10”
€.529C>T p.Argl77Cys 10 <1x10”
C.641C>T p.Thr214Met 4 <1x10”
€.1202G>T p.Arg401His 2 <1x10”
c.1598G>A p.Arg533His 2 <1x10”
€.1615T>G p.Phe539Val 2 <1x10”7
€.3166G>C p.Aspl056His 2 0.0012
c.4763C>T p.Pro1588Leu 2 0.0061
€.5024T>C p.Leul675Pro 3 <1x10’
€.5183C>T p.Serl728Phe 8 <1x107
€.6612C>G p.His2204GlIn 5 <1x10”
C.6961A>G p.lle2321Val 3 0.031
C.7084G>A p.Glu2362Lys 2 <1x10”
€.7089C>G p.Cys2363Trp 2 <1x107
€.7090T>G p.Phe2364Val 2 <1x107
C.7291G>T p. Asp2431Tyr 3 <1x107
C.7879G>A p.Val2627Met 5 <1x107
.8026C>T p.Arg2676Trp 3 <1x10”
€.9152G>A p.Arg3051His 2 0.048
c.10252A>G p.Asn3418Asp 2 <1x10”
c.11708G>A p.Arg3903GIn 2 <1x107
¢.11315G>A p.Arg3772GIn 7 (2 dong hop tir)  <1x107
€.11958C>G p.Asp3986Glu 6 <1x107
c.12149C>A p.Ser4050Tyr 2 <1x10”
€.12700G>T p.Val4234Leu 5 <1x107
.14210G>A p.Argd737GIn 7 <1x10”
€.14471T>C p.Leud824Pro 3 <1x107
.14678G>A p.Arg4893GIn 3 <1x10”
€.14918C>T p.Pro4973Leu 3 <1x107

[9,25]. Monnier va cong su da chi ra bién thé
p.Arg1086His trong gen CACNALS c6 lién quan
dén TTNAT. Nghién ctru nay duoc tién hanh trén
mot gia dinh ngudi Phap gdm 12 c4 nhan duoc

Dir liéu hé gen dugc ly PharmGKB da chi
dinh mirc d6 3 vé kha ning gy TTNAT cho
rs1800559 (p.Argl086His) sau khi su dung
thudc gy mé duong hd hip va succinylcholine
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chan doan nhay cam voi TTNAT va 6 ngudi binh
thuong [26]. Trong mot nghién ciu & Bic My
trén 154 nguoi binh thuong va 112 nguodi nhay
cam v6i TTNAT, dot bién p.Argl086His khong
xudt hién & nhém nguoi binh thudng va duge tim
thiy & 2 ca thé c6 quan hé huyét thong trong
nhom TTNAT [27]. PharmGKB ciing chi ra bang
ching giy bénh cip d6 3 cia rs772226819
(p.Argl74Trp) lién quan dén viéc st dung
halothane hodc succinylcholine [9]. Dot bién
p.Argl74Trp duge xac dinh c6 lién quan dén
TTNAT boi Carpenter va cong su khi tién hanh
nghién ctru trén 50 bénh nhan TTNAT. Sy bién
ddi p.Argl74Trp da gy ra sy thay ddi dién tich
cua axit amin thanh dang khong phan cuc. Axit
amin ndy nam trong mién phan doan S4 cia
dyhydropyridine, do d6 sy thay d6i dién tich lam

thay d6i co ché cam bién dién thé, dan dén pha
v su can bang canxi ndi bao [5]. Mic du khong
duoc chu  thich  trong  PharmGKB,
p.Argl086Cys va p.Argl086Ser dot bién
(rs80338782) c6 thé lién quan dén TTNAT.
Toppin va cong sy da bao cao truong hop cua
mot bénh nhan TTNAT c6 kiéu gen dong hop tir
dot bién p.Argl086Ser [28]. Nhiéu nghién ciru
da cung cép cac bang ching vé méi lién quan
giita cac bién thé gen CACNA1S véi TTNAT khi
sir dung thudc gy mé duong hé hap hoic thude
succinylcholine. Dya trén nhitng thong tin nay,
viéc st dung thudc gdy mé halogen va/hoic
succinylcholine chéng chi dinh ¢ nhitng bénh
nhan man cam v6i TTNAT mang bét ky dot bién
nao trong siu dot bién CACNAILS giy bénh
(Bang 5) [9].

Bang 5. Cac bién thé cia CACNALS c6 y nghia 1am sang ddi v&i bénh TTNAT [9].

Bién thé trén Bién thé trén Vi tri

Pa hinh don Tac dong cua alen dot bicn.

protein cDNA ma nucleotite (tan

CACNA1S s alen dot bién)

p.Argl74Trp c.520C>T Phéan doan cam bién  rs772226819 Alen T tr¢i hoan hoan va gay
(CGG>TGG)  dién thé 1S4 (chua biét) bénh so véi Alen C.

p.Arg1086Cys €.3256C>T Vung ndi bao lién rs80338782 Alen T trén soi ma héa co thé
(CGT>TGT két ving I11 va IV (0.0002) 14 tAc nhén gay bénh so vai
CGC>TGC) Alen C.

p.Arg1086Ser €.3256C>A Vung ndi bao lién rs80338782 Alen A trén soi ma hoa la troi
(CGT>AGT két vung I11 va IV (0.0002) hoan hoan va giy bénh so vgi
CGC>AGC) Alen C.

p.Arg1086His €.3257G>A Vung ndi bao lién rs1800559 Alen A trén sgi ma hoéa 1a troi
(CGC>CAC  kétvanglllvalV  (chua biét) hoan hoan va giy bénh so véi
CGU>CAU) Alen G.

p.Arg1086Leu €.3257G>T Vung ndi bao lién rs1800559 Alen T trén sgi ma hoa 1a troi
(CGt>CTT  kétvungIIvalV  (chua biét) hoan hoan va gay bénh so véi
CGC>CTC Alen G.
CGA>CTA
CGG>CTG)

p.Thr1354Ser c.4060A>T Vung ngoai bao IV rs145910245 Alen T trén soi ma héa co thé
(ACA>AGT)  Sb5-vung Ioi S6 (0.00080) la tac nhan gay bénh so véi

Alen A; bién thé Alen T lanh
tinh trong mét can bang lién
két v&i mot bién thé gay bénh
khong bi phat hién.
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4.3 Gen STAC3

Horstick va cong sy da chi ra mot dot bién &
gen STAC3 (p.Trp284Ser) 1a co s6 di truyén cua
bénh nhuoc co (Native American myopathy) cta
ngudi My ban dia va lién quan vdi tinh nhay cam
TTNAT [7, 29]. Bénh nhuoc co 1a mot rdi loan ty
phat dac trung bai yeu co bam sinh, chim phat
trién van dong, man cam véi TTNAT, co rit
nhiéu khép va cac dic diém bat thuong trén

khuén mat nhu vom miéng, khudén mat dai va
hep [30]. Hoat dong binh thuong ctia protein
chtra SH3 va mién giau cysteine 3 ma héa boi
gen STAC3 1 can thiét cho sy phdi hop hiéu qua
ctia thu thé dihydropyridine va thu thé ryanodine
[7, 10]. Géan day, cac nha nghién ctru di ching
minh ring STAC3 twong tac véi ving Cay1.1
[1-I1I cua thu thé DHPR [25,28,31,32], c6 vai
trd quan trong d6i voi lién két véi RYR1 va vai
ECC [33,34].

Bang 6. Cac bién thé cia STAC3 ¢6 ¥ nghia 1am sang ddi v6i bénh TTNAT.

Bién thé trén
protein ma CACNA1S

Bién thé trén cDNA  Da hinh don

Tac dong cua alen dot bién

p.Trp284Ser €.851G>C

p.Lys288Ter

C.862A>T

- C.432+4A>T

p.Leu255fs

11e333-Val334- ¢.997-1G>T -
Val335-GIn336

rs140291094

rs751033943

€.761_762delCTCT rs773050511

Dot bién nham nghia, tic dong téi kénh
canxi lién quan t6i bénh Iy TTNAT va
bénh co tim bam sinh.

rs371720347 DOt bién vo nghia lam bién dbi ving SH3

thir nhét cua protein STAC3 ¢ bénh nhén
co tim bam sinh.

Xay ra & viing cit ndi trén intron 4 trén
gen tao ra san pham mARN bét thuong,
qua d6 tao ra protein bat thuong lién quan
t6i bénh co tim bam sinh.

Dot bién x6a mot vai nucleotide dan toi
anh huong cau traic STAC3 trong bénh
TTNAT va bénh co tim.

Xay ra ¢ exon 12 cua gen anh huong vung
SH3 thir hai cta protein STAC3 va toi
hoat dong cua kénh canxi lién quan téi
bénh Iy TTNAT va bénh co tim bam sinh.

Nghién ciru ciia Zaharieva va cong sy trén 18
bénh nhan mang bién thé p.Trp284Ser tir 12 gia
dinh gbc Phi, Trung Pong, Afro- Caribean,
Comorian va Nam M¥ bao cao phan tng TTNAT
v6i thude gdy mé ¢ 10 bénh nhén sau khi gdy mé
toan than. Giai trinh tu toan bd exon cho théy
xudt hién phirc hgp dot bién ¢.851G> C va ¢.997-
1G> T [10]. Pa hinh ¢.851G> C dan dén thay thé
axit amin Tryptophan (Trp) & vi tri 284 bang
Serine (Ser). Trp284 nam trong mién SH3 cia
STACS3, noi chira vi tri lién két dong vai tro trung

gian cho sy hinh thanh phirc hop protein [10,35].
Ving lién két nay nam trong viing ky nudc chira
cac axit amin c6 vong thom. Cac axit amin nay
dong vai trd quan trong trong lién két voi cac axit
amin cta SH3 [36]. Nghién ctru clia Zaharieva
va cOng su chi ra Trp284Ser khong 1am pha v&
cau trac protein STAC3 nhung c6 thé 1am suy
yéu hoat tinh cua protein. Twong tu, ¢.997-1G>
T din dén mat bdn axit amin Ile333- Val334-
Val335-GIn336 trong mién SH3 tht 2 cua
STAC3, lam anh huéng dén ciu trac cua mién
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SH3 thtr 2 va cdu tric cia protein STAC3. Cac
nghién ctru & bénh nhan la nguoéi MY ban dia
cling nhu trén cac qudc gia khac da chirmg minh
bénh nhuge co bam sinh lién quan dén gen
STAC3. Chinh vi vy, phan tich gen STAC3 nén
duoc dua vao cong viée chan doan bénh nhan
thudc bat ki dan tdc nao co biéu hién bénh co
bam sinh, ddc biét néu c6 bao cdo vé tién sir
TTNAT [10]. Cac dot bién chii yéu cia gen
STAC3 lién quan t6i co ché bénh sinh TTNAT
va bénh co tim bam sinh dugc téng hop trong
Bang 6.

5. Két luan

Tong quan nay cung cap mot cai nhin tong
thé vé phan ing TTNAT va cac gen lién quan dén
phan @mg nay. Tir d6 1am co s6 trong chan doan
va diéu tri tinh trang man cam v6i TTNAT. Gan
day, ca 1am sang dau tién vé phan ing TTNAT &
Viét Nam dwoc phat hién va diu tri tai Bénh
vién E. Piéu d6 da chimg to TTNAT 1a mot yéu
t6 nguy co nghiém trong dbi voi nhirng nguoi
nhay cam véi thube gy mé duong hod hap. Mic
du ti 1¢ tir vong da giam dang ké trong nhing
nim qua nhung can canh giac trong phau thuat
gdy mé toan than bang thudc gdy mé duong ho
hap dé co bién phap tmg pho va diéu tri kip thoi.
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